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(Translation of the cited prior art) 

t 

Japanese Patent Laid-open Publication No. Sho50-74660 

1 Title of the Invention: PROCESS FOR MOLD ING AN ARTICLE IN SANDWICH 

FORM 

Applicant AsaN Dew Co., Ltd 

Inventors: AWoYasufce, 

Hiroshi Kataoka, 
Tooru Tsuchiya, 
Takashi Nagahara 

Laidopen Publication No. Sho50-74660 

• ■- ■ Date of Laying Open June 1 9 f Showa-50 (1 975) ...... 

Patent Application No. Sho48-1 22861 

Date of Filing: November 2, Shcwa-48 (1 973) 

2. Scope of Claim 

A method for molding a sarxiwich-type formed body comprising a core resin or 
a gas and a thermoplastic resin encapsulating said core resin or gas, wherein said 
method comprising the steps of. 

Injecting a thermoplastic resin into a mold cavity; 

filling said mold cavity with said thermoplastic resin; 

injecting thereafter mder pressure a core resin or a gas while expelling said 
thermoplastic resin out of said cavity 

3. Detailed Description of the Invention 

The present invention relates to a process for moldhg a sarniwich-formed body 
having an outer layer, formed from a thermoplastic resin, and a core resin or a gas 
encapsulated therein 

Generally, a sandwich-formed body made of a polymer resin has a variety of 
features such as strength, weather resistance, decoration and economy, aid 
therefore, there is a demand for various types of molding methods appropriate for 
specific objectives. As a process for molding a sarx**x±hformed body there are 
descriptions of basic process for molding sandwich-formed bodies in U.S. Patent 
2,996,764, aid British Patent 1,156,217, Belgian Patent 756,570 and others disclose 
specific molding processes. These moldng processes have various drawbacks, and 
for example, there are problems in adjustment of thickness in a surface material and 
a core material, breaking of the surface layer which is likely to occur when the core 



material is a foamed resin, and insufficient mold reproducibility in the surface material 
when the core material is a foamed resin. The present invention relates to a process 
for molding a sardvwch-formed body where an improvement is made in such 
problems. 

The present invention is a process comprising steps of injecting a thermoplastic 
resin into a mold cavity, and then injecting a core resin or a gas to produce a • 
sandwich-formed body comprising an outer layer made of the thermoplastic resin 
and the core resin or gas contained therein, wherein after the mold cavity is filled up 
with the thermoplastic resin, the core resin or gas is injected into the mold cavity 
while the thermoplastic resin in the mold cavity isdischargedouttf 

One embodiment of the present invention where the core resin is surrounded is 
explained with reference to the drawings. Figure 1 shows only a part that relates to 
the present invention of a molding apparatus for explaining the present invention. 
Rgure 2 and 3 shew a pal of the mdefing process of Rgure 1. 

First, a cock valve 8 at the tip of a first extrusion cylinder 1 of an injection 
molding machine (only a part of which is shown in the figure) is dosed, and a volume 
defined by a back-flow prevention valve 7, a movable mandrel 5 and a cock valve 8 
is filled with a thermoplastic resin 11 plasticized by a screw 4 provided in a second 
extrusion cylinder Z At this stage, a flow channel inside of the movable mandrel 5 is 
dosed by a back-flew prevention valve 6, whereby mandrel 5 moves back with a 
screw 3 in an amount corresponding to the amount (of the thermoplastic resin 11) 
filled (in the volume). The volume defined by movable mandrel 5 and the proximal 
end of a screw 3 is then filled with a core resin 12 by a screw 3. In another words, the 
thermoplastic resin 11 and the core resin 12 are stored (or accumulated in two 
chambers provided in the same system by movable mandrel 5 without being mixed 
together. When the prescribed amount of thermoplastic resin 11 and core resin 12 
are stored, screw 3 is advanced to inject these resins into a mold cavity 9. In the step 
of ryedkxx first the thermoplastic resin 11 is injected into mold cavity 9 by a 
resistance provided by the channel within the movable mandrel, and the cavity is 
filled with the resin 11. Upon the mold cavity being filled, a valve 10 connected to the 
mold cavity is opened and a core resin 12 is injected into the cavity while the 
thermoplastic resin 13 is being expelled through valve 10 out of the cavity, whereby 
there is provided a sandwich type molded article having a surface layer made from 
the thermoplastic resin and* an inner core 15 made of the core resin The 
thermoplastic resin expelled out of the cavity may be introduced into a separate mold 
cavity to mold a separate molded body 16 or may be recovered for reuse. Valve 10 



may be a valve vrfifch Is opened by a pressure with which the core resin is hjected 
or a thin hole through which the thermoplastic resin is expelled by the same after the 
mold cavity is filled with the thermoplastic resin. 

The present indention is characterized in that after a mold cavity is filled with a 
thermoplastic resh, a core resin or gas is injected under pressure while the 
thermoplastic resh within the mold cavity is expelled, and the mold cavity is first filled 
with the thermoplastic resin whereby the reproducibility of the mold surface becomes 
better and the surface skin is not broken by the core material 

The core resh in the present invention means a thermoplastic resh different 
from the thermoplastic resin for the outer layer, a thermoplastic resh contahhg a 
foamhg agent, a thermoplastic resin and the like, and the gas means ar, nitrogen 
carbon dioxide and the Ifce. The most preferable material for the core resin is a 
thermoplastic resin contaning a foaming agent or various fillers. 

Examples: 

A molded body of 200 x 200 x 10 fivn was molded by ushg the molding 
machine shown h Rpure 1. The gate was a central cfrr^ 

displacing the thermoplastic resin out of the mold cavity were provided on all sides of 
the mold cavity, the ports being smell holes which permit the displacement (of the 
thermoplastic resin) under the injection pressure of the core resh. Polystyrene 
"Styton #47CT (product of AsaW Dew Co., Ltd.) was used as the thermoplastic resh, 
and a mixture of Stynon #470 with 4% by weight of a foaming agent, azodicarboxylic 
acid amid, was used as the core resh to obtain a sandwich-formed body havhg a 
flat and smooth surface and a core of a foamed body by the method desotoed 
hereabeve. 

Brief Description of the Drawings 

Fg^e 1 shows only a part that is related to the present invention in a molding • 
machine for the description of the present invention. Figures 2 and 3 show a portion 
of the moldng process using the machine shown in Figure 1 . 

In the Figures, numeral 1 denotes a first extrusion cyfinder, 2 denotes a second 
extrusion cylinder, 3 and A denote screws, 5 denotes a movable mandrel, 6 and 7 
denote back-flow prevention valves, 8 denotes a cock valve, 9 denotes a mold cavity, 
10 denotes a valve, 11 and 13 denote thermoplastic resins, 12 denotes a core resin, 
14 denotes a surface of a thermoplastic resin, 15 denotes a core of a core resh, and 
16 denotes a molded body. 
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